direct or indirect contact or, less likely, droplet/aerosol transmission (Table 1) ; however, insufficient studies are available to produce generalizable, evidence-based recommendations (Table 2) ; therefore, wide variations exist in policies and practice across healthcare institutions.
Risks of Animals in Healthcare
Few scientific studies have addressed the potential risks of animalto-human transmission of pathogens in the healthcare setting. Furthermore, because animals have, in general, been excluded from hospitals, experience gained by means of case reports and outbreak investigations is minimal (Table 2) . However, general knowledge of zoonotic diseases, case reports, and limited research involving animals in healthcare facilities indicate cause for concern. For example, human strains of methicillin-resistant Staphylococcus aureus (MRSA) have increasingly been described in cats, dogs, horses, and pigs, with animals potentially acting as sources of MRSA exposure in healthcare facilities. 2 MRSA is just one of many potential pathogens; a wide range of pathogens exist, including common healthcare-associated pathogens (eg, Clostridium difficile, multidrug-resistant enterococci), emerging infectious diseases (eg, extended spectrum β-lactamase (ESBL)-producing Enterobacteriaceae), common zoonotic pathogens (eg, Campylobacter, Salmonella, and dermatophytes), rare but devastating zoonotic pathogens (eg, rabies virus), and pathogens associated with bites and scratches (eg, Pasteurella spp., Capnocytophaga canimorsus, and Bartonella spp.). [2] [3] [4] [5] [6] [7] This white paper represents an effort to analyze the available data and provide rational guidance for the management of animals in acute care and ambulatory medical facilities, including animal-assisted activities, service animals, research animals, and personal pet visitation. It describes the need for future studies to close the gaps in knowledge about animals in healthcare settings.
The term guidance deserves special emphasis: this document should not be viewed as an evidence-based guideline but as a set of practical, expert-opinion-based recommendations for a common healthcare epidemiology question, made in the absence of robust evidence to support practice. Much of the content is informational and most of the recommendations in this document should be viewed as suggested actions to consider in the absence of a recognized standard or regulation. Adoption and implementation is expected to occur at the discretion of individual institutions. When clear regulatory or legislative mandates exist related to AHC (eg, Americans with Disabilities Act), they are noted. Previous guidelines that have covered some of the issues addressed in this document include the "Guidelines for animal-assisted interventions in healthcare facilities" 3 and the "Centers for Disease Control and Prevention (CDC)/Healthcare Infection Control and Prevention Advisory Committee Guidelines for Environmental Infection Control in Health-Care Facilities." 8 In this document, we use the following definitions:
1. Animal-assisted activities: pet-therapy, animal-assisted therapy, and other animal-assisted activities. While these practices and their purposes may vary because these animals and their handlers are (or should be) specifically trained, they will be referred to as animal-assisted activities animals in this document. 3. Research animals: animals approved for research by the facility's Institutional Animal Care and Use Committee (IACUC). 4. Personal pet visitation: defined as a personal pet of a patient that is brought into the facility specifically to interact with that individual patient.
Intended Use
This document is intended to help acute care hospitals and ambulatory care facilities develop or modify policies related to animals based on their role (ie, animal-assisted activities, service animals, research animals, and personal pet visitation). It is not intended to guide the management of animals in other healthcare facilities such as assisted living, nursing homes, or extended care facilities.
Society for Healthcare Epidemiology of America (SHEA) Writing Group
The writing group consists of members of the SHEA Guidelines Committee, including those with research expertise on this topic, and invited members with related expertise in legal affairs, veterinary medicine, and infectious diseases.
Key Areas Addressed
We evaluated and summarized the literature and surveyed current practices in healthcare institutions around four major aspects of AHC:
1. Animal-assisted activities 2. Service animals 3. Animals in research 4. Personal pet visitation Scott, 1988 (65) Epidemic of methicillin-resistant Staphylococcus aureus (MRSA) on a rehabilitation geriatric ward
Paws and fur of a cat that roamed the ward were heavily colonized by MRSA, and the cat was considered to be a possible vector for the transmission of MRSA Lyons, 1980 (66) Outbreak of Salmonella Heidelberg in a hospital nursery
Outbreak traced to infected calves on a dairy farm where the mother of the index patient lived Richet, 1991 (67) Outbreak of Rhodococcus (Gordona) bronchialis sternal surgical site infections after coronary artery bypass surgery
Outbreak linked to a nurse whose hands, scalp, and vagina were colonized with the epidemic pathogen. Although cultures of neck-scruff skin of 2 of her 3 dogs were also positive, whether the animals were the source for colonizing the nurse or whether both the animals and nurse were colonized from an environmental reservoir could not be determined. Chang, 1998 (68) An evaluation of a large outbreak of Malassezia pachydermatis in an intensive care nursery
Isolates from all 15 case patients, 9 additional colonized infants, 1 healthcare worker, and 3 pet dogs owned by HCP had identical patterns of restriction fragmentlength polymorphisms (RFLPs). The authors believed it likely that M. pachydermatis was introduced into the intensive care nursery from the healthcare worker's hands after being colonized from pet dogs at home and then persisted in the nursery through patient-to-patient transmission. Patient infections were not benign and included 8 bloodstream infections, 2 urinary tract infections, 1 case of meningitis, and 4 asymptomatic colonizations. Mossovitch, 1986 (69) , Snider, 1993 (70) Multiple nosocomial outbreaks of Microsporum canis (ringworm) in newborn nurseries or neonatal intensive care units.
Person-to-person transmission described; in neonatal intensive care unit outbreak, the source of infection in the neonatal intensive care unit outbreak was a nurse likely infected from her pet cat.
Guidance and Recommendation Format
Because this topic lacks the level of evidence required for a more formal guideline using the GRADE 10 or a similar system for quantitating scientific papers, no grading of the evidence level is provided for individual recommendations. Guidance statements are provided for each of the sections identified in our review. Each guidance statement is based on a synthesis of the limited available evidence, theoretical rationale, practical considerations, analysis from a survey of SHEA membership and the SHEA Research Network, writing group opinion, and consideration of potential harm where applicable.
review of submitted policies and procedures healthcare facilities
We reviewed and compared hospital policies that were submitted from various institutions by the writing group and members of the SHEA Guidelines Committee and summarized the policies and procedures submitted by 23 healthcare facilities.
Animal-Assisted Activities (Animal-Assisted or "Pet Therapy" Programs)
Of the 23 facility policies submitted, 20 mentioned specific recommendations regarding animal-assisted activities. Most policies defined an animal-assisted activities animal as a personal pet that, with its owner or handler, provides comfort to patients in healthcare facilities. Dogs were almost exclusively utilized in animal-assisted activities; however, three policies allowed cats or miniature horses as animal-assisted activities animals. In general, animal-assisted activities animals were required to be >1-2 years of age, be fed a fully cooked diet for the preceding 90 days, not be in estrus, have lived with their owner in a residence for >6 months, and be housebroken, well mannered, obedient, easily controlled by voice command, and restrained by a short (4-6 feet) leash or lead. Eight policies required animals to be bathed and groomed within 24 hours prior to each visit, including brushing and filing of nails.
A total of 12 policies required a nationally or regionally recognized organization to approve the animal for registration and certification of its training as an animal-assisted activities animal. Almost all policies required that the animals undergo regular (usually annual) evaluation by a veterinarian confirming their good health, that they be up-to-date on vaccinations, and that they have normal laboratory work (2 policies required routine negative stool cultures prior to participation). Animal-assisted activities animals and handlers were routinely provided hospital-specific photo identification and uniforms identifying them as an animal-assisted activities team.
Some policies specifically excluded certain patients from animal-assisted activities (Table 3) . These 14 policies required staff members, visitors, and patients to perform hand hygiene both prior to and after interacting with animal-assisted activities animals. Some policies stated that during animal-assisted activities, a barrier such as a sheet or towel be placed between the animal and the patient, either on the bed over the bedding, on a chair, or on a lap. In addition, the animal-assisted activities animal handler was usually responsible for cleaning up after any potential spills or environmental contamination during a therapy animal visit.
Service Animals
A total of 18 hospitals submitted their policies on service animals (Table 4 ). Most policies mentioned that service animals are not pets, and a few institutions specified that comfort and companionship animals are not service animals. Although most policies specifically allowed dogs, some also allowed the use of cats and miniature horses. A few institutions considered emotional support and seizure alert animals to be service animals.
Requirements of service animals consistently included up-to-date vaccinations and certification of good health, and that service animals are required to be housebroken and under the control of the handler at all times, usually with a leash. Further, a physician order and permission from the Infection Prevention and Control Department were often required. In general, service animals were prohibited from drinking out of public water areas (eg, toilets, sinks), from having contact with persons with non-intact skin, and being kept overnight. Most policies clearly stated that care of the service animal was the complete responsibility of the patient, or his or her designee. Areas that policies often listed as off-limits included operating rooms, post-anesthesia areas, heart and vascular procedure rooms, intensive care units, family birthing areas, pharmacy, central sterile processing, food preparation areas, nurseries, medication rooms, diagnostic areas, dialysis units, playrooms, rooms where the patient has a roommate, rooms that house patients with documented animal allergies or phobias, and around patients with altered mental status or post-splenectomy patients. The policies for visitors with service animals were similar to those applicable to patients, although some healthcare facilities chose to prohibit service animals of visitors from intensive care units, oncology and transplant units, and from visiting patients on isolation precautions. Many policies required immediate reporting of any injuries to the appropriate HCP (eg, risk management).
Research Animals
Only one-third of the policies discussed research animals. Those noted that although it is sometimes necessary for research animals to be present in patient care areas, every effort must be made to minimize interactions between the animals, HCP, and patients. These policies stated that all animal research must be approved by the institution's IACUC and, when research animals must be present in patient care areas, animal visits must be scheduled to minimize overlap with patient care activities. Policies also detailed how animals should be transported safely in the facility. For example, small animals should be caged and covered with drapes or opaque material. Other recommendations said that animals should only be transported in service elevators not utilized by patients. In cases where macaque nonhuman primates are research animals, one policy recommended that a bite and scratch kit and a copy of the CDC guideline on treatment of herpes B virus accompany the animals. 11 Policies reinforced the importance of comprehensive record keeping and appropriate waste disposal, noting that the principal investigator is ultimately responsible for these tasks. Policies varied on internal notification (eg, Infection Prevention and Control, Safety Compliance office).
Personal Pet Visitation
A total of 13 policies allowed personal pet visitation (Table 5) . Some had no restrictions, while others stipulated that visitation could occur only under exceptional (compassionate) circumstances. Most of these institutions explicitly barred certain pets from visitation, including animals recently adopted from shelters, rodents, birds, reptiles, and amphibians. Some required that pets be at least 1-2 years of age and have resided in the patient's household for at least 6-12 months. While most institutions outlined prerequisites necessary to allow personal pet visitation, some only required permission from the nursing manager and attending physician. Some also required final approval by Infection Prevention and Control (IPC). Four institutions required veterinarian approval. 
Survey Results
A total of 337 SHEA members and members of the SHEA Research Network (21.7% response of 1,550 members) responded to the survey regarding their institutions' policies for AHC (Table 6 ). The survey included questions regarding 4 situations in which animals would be encountered in the healthcare facility: animal-assisted activities (animal-assisted therapy programs/"pet therapy"), service animals, research animals, and personal pet visitation. The majority of respondents worked at acute care hospitals (93%). Additional facilities included freestanding children's hospitals (4%), freestanding clinics (1%), and other facility types (2%) such as specialty hospitals, research hospitals, and rehabilitation hospitals. The majority of responses were from university/teaching hospitals (40%) or university/teaching-affiliated hospitals (26%) and non-teaching hospitals (24% A total of 315 responses (93.5%) addressed questions regarding the presence of animals in specific areas of the hospital. Almost all facilities restricted animals from the operating room, kitchen, central processing, and pharmacy (Table 7) . Overall, 3 US facilities and 3 unidentified facilities had no restrictions; some cited the ADA as the reason. (83) 4 (17) 0 16 (67) 7 (29) 1 (4) 5 (20) 18 (75) 1 (5) 14 (58) 9 (38) 1 (4) Unknown 33 (10) 19 (58) 10 (30) 4 (12) 14 (42) 15 (46) 4 (12) 3 (9) 26 (79) 4 12) 17 (52) 10 (30) 6 (18) Total 337 (100) 306 (90) 22 (7) 9 (3) 279 (82) 46 (14) 12 (4) 121 (36) 202 (60) 14 (4) 130 (38) 174 (52) 33 (10) NOTE. NA, not available.
All facilities (279) that permitted animal-assisted activities allowed dogs, with 21% of facilities also allowing cats, 5% allowing miniature horses, and 2% allowing primates.
In summary, our review of institutional policies and of the survey results demonstrated substantial variation in practice around the issues related to AHC.
Guidance Statement
See Table 8 for summary of AHC classification and selected key recommendations from this document.
animal-assisted activities

Background
The origins of animal-assisted activities remain obscure but seem to revolve around the "attachment theory" of Sigmund Freud and may have initially been practiced in 19 th Century England. 12 In 1919, dogs were used in therapeutic intervention with psychiatric patients at St. Elizabeth Hospital in Washington, DC. 13 Since then, there have been increasing roles for AHC facilities. There are several categories of activities in which animals may be used with minor differences in definitions that often overlap:
1. Animal-assisted therapy, which includes animals as part of a specific treatment program. 2. Animal-assisted education (AAE), which includes goaldirected interventions designed to promote improvement in cognitive functioning of the person(s) involved and in which a specially trained dog and handler team is an integral part of an educational process. 3. Animal-assisted activities that include programs for visitation in hospitals that use specially trained animals and their handlers. Animal-assisted activities may include recreational and social purposes or goal-directed interventions in which an animal is involved as part of an organized treatment process, which may provide opportunities for motivational, educational, and/or recreational benefits to enhance a person's quality of life. 4. Animal visitation programs and "pet therapy" are interchangeable terms and are incorporated into the more general category of animal-assisted activities for the purposes of this document.
While individual institutions may have specific programs involving animals in the hospital, the vast majority of hospitals have "animal-assisted activities" as defined in this document. Several published studies promote animal-assisted activities to improve psychological health, pain management, and lowering of blood pressure among patients and staff ( Table 9) . Most of these studies, though not scientifically rigorous, provide evidence of beneficial impacts on various patient populations from animal-assisted activities. In a review of "pet-facilitated therapy" as an aid to psychotherapy, Draper et al 14 noted that although a literature review conducted in 1987 revealed more than 1,000 articles on the human-animal bond, only 6 controlled studies evaluating the therapeutic value of animalassisted activities had been reported as of 1983. These studies concluded that the benefits of animal-assisted activities relied heavily on anecdotal reports and the widespread attachment of persons with animals. In a critical appraisal of the literature from 1986 through 1997, Allen 15 concluded that most reports describing the effects of human-canine interactions fell into the lowest category of scientific studies (ie, descriptive studies and expert opinion). Newer research, sometimes using controlled trials, has provided evidence that companion animals provide health benefits in the home setting. 16 An increasing number of clinical trials are evaluating the benefits of animalassisted activities in the hospital (Table 9) . Recently the American Heart Association (AHA) published a scientific statement regarding pet ownership and cardiovascular risk and concluded that pet ownership, particularly dog ownership, "is probably associated with" and "may have some causal role" in decreased cardiovascular disease risk. While not specifically reviewing animal-assisted activities, this endorsement by a major professional organization is noteworthy.
Differences Between Animal-Assisted Activities Animals and Service Animals
Animal-assisted activities animals and their handlers are trained to provide specific human populations with appropriate contact with animals. 17 They are usually personal pets of the handlers and accompany their handlers to the sites they visit, although animal-assisted activities animals may also reside at a facility. Animal-assisted activities animals must meet specific criteria for health, grooming, and behavior, and their access can be restricted at the discretion of the facility. Animal-assisted activities animals are not service animals. Federal law, which protects the rights of qualified persons with disabilities in terms of service animals, has no provision for animal-assisted activities animals. Nutritional intake increased significantly when the aquariums were introduced. L. Facilities should maintain a log of all animal-assisted activities visits that includes rooms and persons visited for potential contact tracing. III. Requirements of acceptable animals for animal-assisted activities programs A. Allow only domestic companion dogs to serve as animalassisted activities animals. Cats are not included in the recommendation due to concerns for increased potential allergenicity, potential increased risk of bites and scratches, and lack of data demonstrating advantages over dogs.
1. Allow only adult dogs (ie, dogs of at least 1 year but ideally at least 2 years of age, the age of social maturity). 2. Deny the entry of dogs directly from an animal shelter or similar facility. 3. Require that dogs be in a permanent home for at least 6 months prior to enrolling in the program. 4. Admit a dog only if it is a member of a formal animalassisted activities program and is present exclusively for the purposes of animal-assisted activities.
B. Require that every dog pass a temperament evaluation specifically designed to evaluate it under conditions that might be encountered when in the healthcare facility. Such an evaluation should be performed by a designated evaluator.
1. Typically, this evaluation will assess, among other factors, reactions toward strangers, loud and/or novel stimuli, angry voices and potentially threatening gestures, being crowded, being patted in a vigorous or clumsy manner, reaction to a restraining hug, interactions with other animals, and the ability to obey handler's commands. C. Require all evaluators (either at facility or at the formal certification program) to successfully complete a course or certification process in evaluating temperament and to have experience in assessing animal behavior and level of training.
1. Require all evaluators to have experience with animal visiting programs or, at the very least, appreciate the types of challenges that animals may encounter in the healthcare environment (eg, startling noises, crowding, rough handling). 2. If several animals need to be evaluated for behaviors other than reactions to other animals, require that the temperament evaluator assess each animal separately, rather than assessing several animals simultaneously. D. Recommend that animal-handler teams be observed by an animal-assisted activities program liaison at least once in a healthcare setting before being granted final approval to visit. E. Recommend that each animal be reevaluated at least every 3 years. F. Require that any animal be formally reevaluated before returning to animal-assisted activities after an absence of >3 months. G. Require that a handler suspend visits and have his or her animal formally reevaluated whenever he or she notices or is apprised (either directly or through the animal visit liaison) that the animal has demonstrated any of the following: 1. Defer to the animal's veterinarian regarding an appropriate flea, tick, and enteric parasite control program, which should be designed to take into account the risks of the animal acquiring these parasites specific to its geographic location and living conditions. 2. Routine screening for specific, potentially zoonotic microorganisms, including group A streptococci, Clostridium difficile, VRE, and MRSA, is not recommended. ii. Special testing may be indicated in situations where the animal has physically interacted with a known human carrier, either in the hospital or in the community, or when epidemiologic evidence suggests that the animal might be involved in transmission. shaking the animal's paw. If the dog is trained to shake hands with a patient and this contact is allowed by facility, ensure that the patient performs hand hygiene before and after shaking the animal's paw. H. Require the handler to prevent the animal from licking patients and HCP. I. Prohibit feeding of treats to animals by HCP; however, if the act is believed to have a significant therapeutic benefit for a particular patient, then require that the handler:
1. Ensure that the animal has been trained to take treats gently. 2. Provide the patient with appropriate treats to give, avoiding unsterilized bones, rawhides and pig ears, and other dehydrated and unsterilized foods or chews of animal origin. 3. Ensure that the patient practices hand hygiene before and after presenting the treat to the animal. 4. Instruct the patient to present the treat with a flattened palm.
VI. Contact tracing A. The facility should develop a system of contact tracing that at a minimum requires animal handlers to sign in when visiting and ideally provides a permanent record of areas and/or room numbers where the animal has interacted with patients. VII. Environmental cleaning A. Practice routine cleaning and disinfection of environmental surfaces after visits. Clean and disinfect all areas (eg, floors, chairs) with an EPA-registered hospital disinfectant. B. It is recommended that clean additional bed sheet be used to cover the bed if the animal has contact with surface of the bed, and this should be removed and laundered after the animal visit. If a separate sheet is not used, replace any bedding that might be contaminated.
service animals
Background
The Americans with Disabilities Act (ADA) is a US Federal law that was passed in 1990 and has been subsequently updated. 9 This law established certain legal rights for persons with service animals and defined the minimum access required by law. Under the ADA, "service animals" are defined as "dogs that are individually trained to do work or perform tasks for people with disabilities." 9 The ADA provides a limited exception for miniature horses if these animals otherwise satisfy the definition of a "service animal," are housebroken, and do not create safety concerns. Legal protection extends only to individuals who are disabled, as defined under the ADA, not all patients with medical or psychological conditions. While a full exploration of what constitutes a "disability" is beyond the scope of this review, disability is generally defined by the statute as (1) a physical or mental impairment that substantially limits one or more major life activities, (2) a record of such an impairment, or (3) being regarded as having such an impairment.
Guidance provided by the Department of Justice makes clear that service animals under the ADA are "working animals" and not pets, and they are trained to perform specific duties or tasks. If the individual has a "disability" as defined by the statute, service animals may include "alert" animals (ie, an animal trained to alert a person about to have a seizure and to take actions to protect that individual during the seizure) and animals trained to assist individuals with post-traumatic distress syndrome (eg, calming that person during an anxiety attack); however, a dog whose sole function is comfort or emotional support is not considered a service dog. For more information, see the guidelines provided by the Civil Rights Division of the US Department of Justice. 18 Federal guidelines limit the inquiries that staff may make when it is not obvious that the person is disabled and is using a service dog, as defined by the ADA. Staff may not require documentation about the person's disability or the animal's training but may ask: (1) "Is the dog a service animal required because of a disability?" and (2) "What work or task is the dog trained to perform?" While restriction of access to service animals is permitted in situations where public health may be compromised, allergies or fear of dogs by staff or other patients generally are not acceptable reasons for denying access. The facility is required to make adjustments as needed to accommodate the animal.
Guidance
I. Each healthcare facility should have a policy regarding the admittance of service animals into the facility. A. The policy allowing service animals into the facility should be compliant with the Federal Americans with Disabilities Act (ADA), any other applicable state and local regulations (note that federal law pre-empts more restrictive state or local regulations). 9, 18 B. A policy regarding the entrance of service animals into the facility should include the following information:
1. A clear definition of "Service Animals" that should be consistent with the ADA (see Background of Section III for definitions). The facility is not required to permit animals in training to become service animals to enter the facility, but may choose to do so, reserving the right to exclude such animals at its discretion. 2. A statement that only dogs and miniature horses are recognized as Service Animals under federal law. 3. A statement that service animals are NOT pets and should NOT be approached, bothered, or petted. 4. A statement that the care of the service animal is the responsibility of the patient or his or her designated visitor (ie, it is not the responsibility of the healthcare facility's personnel). If the patient is unable to arrange for the care of the service animal while in the facility, the animal should not be permitted to remain. 5. Notification of the IPC that an inpatient has a service animal, followed by discussion with the patient to make sure the service animal complies with institutional policies. 6. A requirement that service animals be housebroken.
II. Persons with disabilities may be requested but not required to have their service animal wear an identification tag (eg, collar, tag, etc.) that identifies them as a service animal to aid HCP in distinguishing service animals from pets. III. Situations sometimes arise in which a patient or visitor claims that a dog is a service animal (and the animal may be wearing a vest or other item identifying it as a service animal), but the animal's behavior suggests that the animals is not a service animal (eg, the animal appears undisciplined, repeatedly approaches other visitors or patients for attention, does not display any behavior that is assisting its master, etc.). Healthcare providers or staff may ask the patient to describe what work/tasks the dog performs for the patient, but may not ask for a "certification" or "papers." There are no formal certification or registration programs for service animals and certificates and paperwork can be readily purchased for any pet from various 'agencies.' The facility's policy should note that the term "Service Animal," as defined under the ADA, does not include dogs used for the provision of emotional support, well-being, comfort, or companionship. It may be helpful to quote directly from the ADA regulations that make this distinction. IV. Situations in which a service animal may be excluded from the healthcare facility include the following: A. The animal exhibits aggressive behavior such as snarling, biting, scratching, or teeth baring. B. The animal is excessively noisy (eg, howling, crying, or whining). C. The animal is unable to properly contain bodily excretions (eg, the animal is not housebroken, or has vomiting or diarrhea). D. If the facility's personnel reasonably believes that a service animal is infectious or ill (see animal-assisted activities section III.H.1.b and c for examples), the animal should not be allowed to remain with the person with a disability until the animal is evaluated by a veterinarian and he/she provides written certification, acceptable to the healthcare facility, that the service animal does not pose an increased risk to patients or staff. E. The policy should include a list of locations from which service animals are prohibited and reasons for that exclusion.
1. Where exclusion is based solely on risk to the service animal, the patient should be consulted. 2. When the service animal is restricted from accompanying the patient, reasonable accommodation should be made for the person with disability to function without the service animal. Areas from which service animals should be prohibited include the following:
i. Invasive procedure areas where sterility is required, including but not limited to the operating rooms, recovery rooms, cardiac catheterization suites, and endoscopy suites. ii. Patient units where a patient is immunocompromised or deemed at particularly high risk for infection, or in isolation for respiratory (droplet or airborne) contact, or compromised host precautions, unless in a particular circumstance a service animal does not pose a direct threat and the presence of the service animal would not require a fundamental alteration in the hospitals' policies, practices, or procedures. iii. Food and medication preparation areas where appropriate hygiene is required, including but not limited to kitchen, infant formula preparation room, and central and satellite pharmacies. iv. Areas where the service animal or equipment may be harmed by exposure (eg, metal is not allowed in a magnetic resonance imaging (MRI) room, and a dog may have metal on a collar or in a surgical implant), after consultation with the patient or his/her authorized representative. When there is potential harm to the service animal (eg, animal present in room during radiation therapy), the patient should be advised of the potential harm and assumes full responsibility for any harm to the service animal.
F. Legal counsel should be consulted prior to exclusion of a service animal from a healthcare facility. G. Any consideration of restricting or removing a service animal should be done with careful discussion with the patient (and/or his or her designee) to achieve consensus and provide an understanding of the concerns. V. The policy should include the following regarding the health of the service animal: A. The person with a disability (or his or her designee) is responsible for ensuring the health and care of the service animal. B. Visiting or residing in a healthcare facility likely increases the risk of the animal acquiring certain pathogens. The healthcare facility assumes no liability for costs associated with a hospital-associated infection in the service animal. VI. The policy should address a service animal's accompanying a healthcare facility visitor to a patient room and should include the following: A. Persons with disabilities who are accompanied by service animals are allowed to visit patients as long as visitation occurs in accordance with the facility's service animal policy and the facility's "visiting hours and regulations." B. Service animals are not allowed to visit other patients' rooms, the dining rooms, or other public areas of the facility unless accompanied by the person with a disability. C. When a person with a disability visits a patient's room, he or she should check with the patient's primary care nurse before visiting to assure that no patient in the room has allergies to the service animal or bears other significant medical risks that would contraindicate being near an animal. If another patient in the room has an allergy, other significant medical risk from exposure to an animal, or is fearful of the animal, other arrangements for visiting must be made (eg, visit in day room or waiting room). VII. The policy should address the following for a service animals belonging to patients: A. When patients with a service animal are assigned to a semiprivate room, the roommate must be screened for clinically significant allergies to the service animal and, if such a condition is present, either the patient with the disability or the patient with animal allergies must be moved to another room. Similarly, the patient or roommate must be moved if the roommate is fearful or otherwise disturbed by the presence of the animal. B. IPC should be notified when patients are admitted with service animals. C. The patient must be able to make arrangements to have the service animal fed, exercised, and toileted, without the involvement of HCP. VIII. The policy should specifically address the use of a miniature horse trained to do work or perform tasks for a person with a disability. Miniature horses generally range in height between 24 inches and 34 inches measured to the shoulders and generally weigh between 70 and 100 pounds. Factors used to assess whether a miniature horse should be permitted in the healthcare facility include the following: A. Whether the miniature horse is housebroken. B. Whether the miniature horse is under the owner's control. C. Whether the facility can accommodate the miniature horse's type, size, and weight. D. Whether the miniature horse's presence will not compromise legitimate safety requirements necessary for safe operation of the facility. E. The policy should clearly state who is assigned to enforce the policy (eg, legal).
research animals
Background Health-science centers are dedicated to advancing human health through basic as well as clinical and translational research. Biomedical research often requires the application of sophisticated equipment and clinical techniques for research animals. Because of logistics and expense, some equipment items and facilities may not be able to be dedicated solely for animal use; thus, research animals may need to be studied in human healthcare institutions using equipment and facilities that are also used for humans. Similarly, on occasion, zoos or veterinary facilities may appeal for use of human healthcare facilities to diagnose or treat sick or injured animals. To accommodate these situations, when applicable, acute care hospitals should have comprehensive policies and procedures in place to ensure patient and public safety while enabling safe, effective, and efficient evaluation and treatment of animals. As healthcare facilities develop infection prevention policies and procedures to evaluate and treat research animals, they should focus on 2 factors: (1) animals can serve as a reservoir and vehicle for potentially infectious pathogens, and (2) human safety must take priority over research project goals. Our focus is on transmission of infectious agents (see below); however, it should be noted that some animal species may pose additional threat, such as physical injury from large animals or envenomation.
Potential pathogens can be transmitted from research animals-to-humans. Accredited healthcare research centers expend great effort to ensure research animal well-being and to minimize the likelihood that research animals harbor human pathogens. However, risk cannot be eliminated because many potential pathogens are part of the normal microbiota of animals. This brief guidance statement is not meant to catalog all of the potential infectious agents that can be transmitted from animals to humans. A few examples are noted below to illustrate the range of pathogens and routes of inoculation.
Direct inoculation via percutaneous or mucosal membrane
exposure A large number of pathogens can be carried in the blood and body fluids of research and veterinary animals and have on occasion been spread to laboratory workers or healthcare providers. Examples include Streptobacillus moniliformis (rat bite fever) resulting from the bite or scratch of laboratory rodents; 19 herpes B virus encephalitis, transmitted by the bite of non-human primates; 20 skin and soft tissue infection due to Pasteurella multocida from cat bites and scratches and dog bites; 21 and infection due to lymphocytic choriomeningitis virus, associated with exposures to laboratory rodents. 22 
Inhalation
Coxiella burnetii (Q fever) and Chlamydophila psittaci (psittacosis) are examples of pathogens that have been spread from laboratory animals-to-humans. 
personal pet visitation
Background
For the purposes of this document, 'pet' refers to a 'personal pet,' namely a domestic animal that is owned by an individual patient that is not a service animal nor an animal used for animal-assisted activities. Visitation of patients by their own pets potentially offers benefits and challenges. The stronger bond with the pet could accentuate the positive impacts on the patient, and the pre-established relationship between pet and person could reduce the risk of adverse events such as bites and scratches; however, pets and their owners typically do not undergo the same (or any) form of training and scrutiny as compared to animal-assisted activities teams. Further, while visitation with pets can be restricted, in theory, to only the individual patient, in practice, this may not be the case, as pets could encounter various HCP, visitors, and patients during their time in the facility. Therefore, it cannot necessarily be assumed that the implications of visitation of a personal pet are guaranteed to be restricted to an individual patient. While pets are less scrutinized and would not necessarily fulfill the requirements for animal-assisted activities visitation programs, the potentially strong human-animal bond and corresponding potential positive impact on the patient leads many facilities to permit this activity.
Guidance
I. Each healthcare facility should have a policy regarding the admittance of pet animals into the facility and an individual that oversees the program. II. Pets should, in general, be prohibited from entering the healthcare facility, including pets of HCP, patients, and visitors. Exceptions can be considered when the healthcare team determines that visitation with a pet would be of benefit to the patient and can be performed with limited risk to the patient, other patients, and healthcare facility as a whole. The patient or guardian of the pet should be informed of potential risks, which should be documented in the chart. Situations where visitation with a pet might be considered include the following: A. Visitation of a terminally ill patient B. Visitation of a patient who has been hospitalized for a prolonged period of time C. Visitation of a patient who has a close bond with the animal and where the healthcare team suspects that visitation could improve the patient's physical or mental health III. Visitation by a pet is different than animal-associated activities or similarly structured activities. Risks from visitation by patients' pets may be increased for the following reasons: A. There is no formal training of the owner/designee, as with an animal-assisted activities handler(s). B. Pets have not been temperament tested. C. Pets do not typically undergo the same degree of health assessment or exclusion practices (eg, age) as compared to animals used in animal-assisted activities. IV. The degree of restriction should take into consideration the patient's health and mental status, the patient's prognosis, and factors relating to the animal (eg, age). V. Healthcare facilities that permit a single pet visitation to a patient should have a written policy that includes the following: A. Approval should be obtained from IPC, as well as the patient's attending physician and nurse. Approval for the visit should be included in the medical record, with details about the animal, as well as the person responsible for the animal's transport and care. B. Visitation should be restricted to dogs. Animals should be at least 1 year of age and housebroken. Visitation by younger animals could be considered on a case-by-case basis considering the age of the animal, the species, and potential benefits and risks to the patient. C. Written information should be provided to the animal's owner/designee. This document must specify the following:
1. The approved date, time, and location of visitation. 2. The maximum duration of visitation of one hour. 3. Acceptable and unacceptable practices of the visiting animal are similar to an animal-assisted activities visit. 4. Pre-visitation requirements of the owner/designee are similar to an animal-assisted activities visit. 5. The owner or guardian of the animal is responsible to supervise the animal at all times, prevent contact of other individuals with the animal, promptly clean up any fecal or urine accidents that occur, supervise the visitation process, and report any events (eg, bite, scratch) to HCP. D. In general, visitation should not be permitted in the following situations:
1. Patients on contact or droplet isolation 2. Patients in an intensive care unit (ICU) 3. Patients whose cognitive status would result in an inability to safely interact with the animal, unless it can be certain that the patient will only be able to see, not touch, the animal. 4. Visitation of patients that have undergone recent solid organ or stem cell transplant or who are significantly immunocompromised. 5. In some situations, these exclusions can be reconsidered by IPC and clinical personnel based on the risk to the patient, others in the healthcare facility or patient's household, and the anticipated benefits to the patient from pet visitation.
VI. An appropriate site for pet visitation should be selected A. Visitation is best performed outside of the medical facility whenever possible, consistent with facility rules for leaving the facility under proper supervision. B. If outdoor visitation is not possible, visitation should be performed in a private room. C. If visitation must occur in a multi-bed room, explicit permission from the roommate (or roommate's guardian) and the roommate's physician must be obtained prior to arrival arriving. D. Pets should not be fed, given treats, or provided with water during visitation. E. Animals should be taken directly to the site of visitation, avoiding areas of heavy traffic. F. The person transporting the animal should prevent the animal from coming into contact with other patients or HCP. G. The pet should be transported in a carrier whenever possible, or on a leash that is <2 m (6 ft) in length. H. Animals must not be allowed to roam freely in the visitation area. I. A pet that is disruptive or exhibiting fearful or aggressive behavior (eg, barking, snarling, biting) should be immediately removed. The program coordinator must be notified. J. The pet should not have the ability to interfere with medical measures (ie, not be able to damage IV tubing). VII. The patient must perform hand hygiene immediately before and after contact with the animal. It is recommended that a clean additional bed sheet be used to cover the bed if the animal has contact with surface of the bed, and this should be removed and laundered after the animal visit. If a separate sheet is not used, replace any bedding that might be contaminated. VIII. Pets of HCP should not be brought to a healthcare facility unless part of a formal animal-assisted activities program or for approved visitation of a patient who is a family member.
other uses of ahc
Background
This guidance document has focused on the four major reasons for animal use in healthcare facilities (ie, animal-assisted activities, service animals, animals for research, and pet visitation); however, animals may occasionally be used in healthcare facilities for other medical reasons, such as medicinal leeches and larva debridement therapy, educational purposes (eg, zoo and farm animals), and decorative purposes (eg, aquariums). These topics are briefly reviewed and guidance recommendations provided.
Leeches
Leeches continue to be used in modern medicine in the management of acute problems related to vascular congestion in patients with reimplantation of digits and ears and in reconstruction using cutaneous or muscle flaps. [26] [27] [28] [29] [30] The most common leech used is Hirudo medicinalis. The use of medicinal leeches can increase the risk of wound infections. The most common pathogen is Aeromonas hydrophila, 31-34 but infection with Vibrio fluvialis has also been reported. 35 The incidence of wound infection had been reported to be 20%. 36 Treatment of leeches with ciprofloxacin has been reported to eliminate carriage of Aeromonas spp. 37 Systemic antibiotics administered to patients have been found to penetrate into leeches and to significantly reduce the rate of A. hydrophila isolation compared with controls (ie, 12% vs 100%). 38 Unused leeches should be maintained by pharmacy. Used engorged leaches should be consider capable of transmitting bloodborne pathogens and should be disposed of as hazardous waste.
Aquariums
A large number of bacterial infections may be acquired by trauma sustained in water or by injuries caused by water-dwelling animals. [39] [40] [41] The most important of these pathogens are A. hydrophila, Edwardsiella tarda, Erysipelothrix rhusiopathiae, Mycobacterium marinum, Vibrio cholerae non-O1, Vibrio parahaemolyticus, and Vibrio vulnificus. Infections with M. marinum can result from cleaning fish tanks. [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] One study reported a public aquarium to be the source of an outbreak of Legionnaires' disease. 52 Because fish tanks may harbor the aforementioned pathogens, fish tanks generally should be excluded from healthcare facilities and both clinical and non-clinical areas; however, aquariums may be permitted if maintained by trained personnel, use a closed system, and water pumps are designed to prevent aerosalization.
Larvae
Myiasis is the condition wherein a live vertebrate host is infested by fly larvae (maggots). Healthcare-associated myiasis has been described as generally associated with warm weather, open, unscreened windows, foul-smelling wounds, draining body fluids, and depressed mental status. 53 In urban and suburban regions of the United States, most cases of myiasis are caused by the relatively benign facultative green blowfly. In one prospective study, only 5% of the cases were hospitalacquired. Researchers have reviewed the prevention and management of nosocomial myiasis. 53, 54 Larval debridement therapy has been used around the world to promoted wound healing. 55 Generally, larval debridement therapy has used the disinfected fly larvae of Lucilia sericata in the treatment of wounds resistant to conventional therapy. 56, 57 However, large controlled clinical trials assessing benefits and risks of this therapy have not been performed.
Zoo Animals
Petting zoos and animal exhibits have been associated with multiple outbreaks. For this reason, in general, farm and other animals should be prohibited from healthcare facilities.
Guidance
I. If medicinal leeches are used, they should be purchased from a medical supply vendor, maintained in pharmacy, and discarded as regulated medical waste after used (engorged). a. Consider decolonizing leeches (ie, eliminate carriage of Aeromonas) by feeding leeches on an appropriate antibiotic or prophylactically treating the patient with an appropriate antibiotic. II. Fish tanks in hospitals should not be allowed due to the risks of infection from maintenance of the fish tank and the possibility of aerosol transmission of Legionella spp. If a facility chooses to have an aquarium, it should be covered, not accessible to patients, maintained by a professional staff, and not placed in a clinical area or in an area with immunocompromised patients. Protocols should be established for aquarium management, including measures to reduce contamination of the environment with aquarium water. Because of the increased risks associated with reptiles (eg, aquatic turtles) 62 and amphibians (eg, African dwarf frogs), 63 aquatic reptiles should not be kept in aquariums in healthcare facilities. III. If maggot debridement therapy is used, only appropriate decolonized flies or fly larvae should be purchased. Maggots should be handled as biohazardous waste after being removed from a patient. IV. Farm and zoo animals events should be not allowed in a healthcare facility or on healthcare facility property (eg, outside the facility).
areas for future research
As the role of AHC evolves, there is a need for research to establish evidence-based guidelines for their management. Carefully conducted randomized controlled trials are needed to assess the benefits of animal-assisted activities in healthcare.
Additionally, there is a need for the systematic evaluation of risks of animals in healthcare based on the category of use (eg, animal-assisted activities, service animal, research, and personal pet visitation). Prospective tracking of adverse outcomes associated with AHC facilities will help to refine and clarify the approaches recommended in this guidance. In addition, publication of any outbreaks, clusters or infections attributable to the presence of AHC facilities should be encouraged. Finally, prospective studies on optimal infection prevention practices for management of animals in healthcare are needed.
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